Cytochemical localization of Na+-K+-ATPase in rat type II pneumocytes.
The distribution of sodium-potassium-activated adenosinetriphosphatase (Na+-K+-ATPase) in the alveolar portion of rat lungs was examined by indirect immunofluorescence with the use of a mouse monoclonal anti-rat Na+-K+-ATPase and by ultrastructural cytochemistry using p-nitrophenylphosphate as substrate. The reaction was inhibitable by 10 mM ouabain or by the omission of K+ from the reaction mixture. Cysteine or levamisole was used to inhibit alkaline phosphatase activity. By immunofluorescence, staining was confined to cuboidal cells in alveolar spaces. These were tentatively identified as type II pneumocytes. By ultrastructural cytochemistry reaction product was present on the cytoplasmic side of the basolateral membranes of type II pneumocytes. No reaction product was observed in type I pneumocytes or in endothelium. These results indicate that type II pneumocytes contain more Na+-K+-ATPase, an enzyme important in vectorial electrolyte transport, than type I pneumocytes or endothelial cells. More sensitive methods, however, are required to determine the amounts and distribution of this enzyme in type I pneumocytes and pulmonary vascular endothelial cells.